Abstract. Primary perivascular epithelioid cell tumors (PEComas) of the mesentery are rare; therefore, the clinical and imaging features of the tumor have yet to be adequately investigated. The present study reports the case of a 48-year-old female patient histologically diagnosed with a PEComa arising in the mesentery of the small bowel. Abdominal plain computed tomography (CT) identified a large, partially ill-defined and heterogeneous mass with a size of 12.5x8.5-cm occupying the lower abdomen. Upon contrast-enhanced CT imaging, the tumor displayed nonhomogeneous contrast-enhancement with hypodense areas, and multiple tumor vessels were observed during arterial phase imaging. In conclusion, the present study proposed that PEComas should be considered in the differential diagnosis of lesions arising in the mesentery; however, differentiation based on imaging criteria alone can be difficult.
Introduction
Primary tumors arising from the mesentery are rare. The incidence of primary lesions among mesentery neoplasms is ~1%; for instance, in a previously-conducted review of a large series of patients with mesenteric abnormalities detected using CT, only one case was determined to be a primary tumor (1) . Perivascular epithelioid cell tumors (PEComas) are a recently-defined family of rare tumors composed of distinctive perivascular epithelioid cells (PECs). To the best of our knowledge, only seven cases of mesenteric PEComa have been described in the English literature to date (2) (3) (4) (5) , including five female patients, one adult male patient and one young boy. Considering the small number of reported cases, the clinical and imaging features of the tumor have yet to be adequately determined. The present study describes the case of a 48-year-old female patient with mesenteric malignant PEComa. The aim of the current study was to accumulate information regarding PEComas to improve the diagnostic specificity of the disease.
Case report
A 48 year-old female patient presented to Yuhuangding Hospital (Yantai, China) in March 2008 with a lower abdominal mass that had been gradually increasing in size. The patient initially noticed a fist-sized, painless mass ~3 months prior to admittance, but no history of abdominal pain, melena, body weight loss or a change in bowel habits was noted. During an abdominal examination, the patient experienced pain upon palpation and a nontender mass was identified in the lower abdomen. No abnormalities were identified during standard blood tests and chest X-rays. The levels of the carcinoembryonic antigen and carbohydrate antigen (CA) 19-9 tumor markers were within the normal range; however, the level of CA125 was markedly increased (137.2 U/ml; normal range, <35 U/ml). The colonoscopy results were normal; however, ultrasonography of the abdomen identified a highly vascularized heterogeneous mass located in the lower abdomen. Abdominal plain computed tomography (CT) scanning revealed a large, partially ill-defined and heterogeneous mass with a size of 12.5x8.5 cm occupying the lower abdomen (Fig. 1A) . Upon contrast-enhanced CT imaging, the tumor displayed nonhomogeneous contrast-enhancement with hypodense areas, indicating myxoid change, hemorrhage or necrosis. Furthermore, multiple tumor vessels were observed in the tumor during arterial phase imaging (Fig. 1B-D) and no significant fat component was visible. Therefore, the CT findings indicated a malignant tumor, possibly of mesenchymal origin, such as leiomyosarcoma. Consequently, a diagnostic exploratory laparotomy was performed. During surgery, a large lobulated tumor measuring 14 cm maximally was identified, arising in the mesentery and resulting in constriction and distortion of the small intestine. successfully resected by a combined resection of 30 cm of the small intestine and end-to-end anastomosis of the small intestine. The external surface of the tumor was lobulated and irregular, while sections through the tumor revealed the presence of solid, grayish-yellow tissue with areas of fresh and old hemorrhage, as well as necrosis. Histologically, the tumor was composed of epithelioid cells with clear to lightly eosinophilic cytoplasm that grew in a sheet-like pattern and were arranged in a radial fashion around blood vessels. Furthermore, the tumor cells exhibited striking nuclear atypia and elevated mitotic activity ( Fig. 2A) , observed using hematoxylin and eosin staining (Baihao Biological Technology Co., Ltd.; Tianjin, China). Upon immunohistochemical staining using EnVision™ (Dako, Carpinteria, CA, USA), the tumor cells were strongly positive for human melanoma black (HMB)-45 ( Fig. 2B ), but negative for melan A, actin, desmin, cytokeratin and vimentin. The histological and immunohistochemical features were consistent with a malignant form of PEComa. Therefore, following surgery, the patient underwent adjuvant chemotherapy with 200 mg/dl oxaliplatin per month for three cycles. Subsequently, the serum CA125 levels decreased to the normal range. At a follow-up 60 months after diagnosis, the patient demonstrated no evidence of disease. The study was approved by the ethics committee of Shandong Medical Imaging Research Institute, 
Discussion
PEComa is a type of mesenchymal neoplasm composed of histologically and immunohistochemically distinctive PECs (6). In 1992, Bonetti et al (7) initially described PECs, and in 1996, Zamboni et al (8) used the term PEComa to describe this rare family of lesions. At present, the PEComa family includes conventional angiomyolipomas (AMLs), clear cell sugar tumors, lymphangioleiomyomatosis and PEComa-not otherwise specified, which is a group of rare, morphologically and immunophenotypically similar tumors.
PEComas have been identified in almost every site in the body, including the liver, kidney, falciform ligament, gynecological regions, small and large bowel, retroperitoneum, abdominal wall, extremities and neck (2,9). They typically occur in middle-aged patients, with predominance in female individuals (female to male ratio, 6:1) (2).
PEComas arising from the mesentery are rare, and currently there is no uniform criteria for diagnosis. They are predominantly composed of nests and sheets of epithelioid cells; however, spindle cells with clear to granular eosinophilic cytoplasm are also observed in certain cases, demonstrating focal invasion of the blood vessel walls. PEComas typically exhibit positive immunohistochemical staining for the two melanocytic markers, HMB-45 and melan-A, and the smooth muscle markers, actin and desmin (3,4,10,11). Additionally, more recently, cathepsin K has been identified as a potentially more powerful marker than the aforementioned commonly used markers (12) . However, immunohistochemical staining is not definite and not all previously diagnosed PEComas were positive for all of these markers. In the present study, histologically, the tumor morphology was typical; therefore based on the characteristic PECs and the unique phenotypic feature of HMB-45 expression, a diagnosis of PEComa was determined.
The clinical behavior of PEComa is typically benign, however, aggressive behavior is occasionally displayed. Prediction of malignant PEComa behavior based on microscopic attributes is currently limited due to the lack of clear criteria. However, in 2005, Folpe et al (2) described the following six histological features, which are indicative of high-risk PEComa: Large tumor size (median diameter, >5 cm), infiltrative pattern, high nuclear grade and cellularity, high mitotic rate (>1/50 high power fields), necrosis and vascular invasion. PEComas with ≥2 of the aforementioned high-risk features should be considered malignant. In addition, Folpe et al (2) stated that specific cases with no high-risk features may still exhibit aggressive behavior. Therefore, according to the aforementioned criteria, the tumor observed in the current patient may be classified as malignant.
Numerous cases of PEComa (particularly classic AML) may occur sporadically or in association with the tuberous sclerosis complex (TSC) (13) . These tumors appear to be associated with specific genetic alterations of the TSC, including the loss of TSC1 (chromosome 9q34) or TSC2 (chromosome 16p13.3) genes (14) . However, the current patient did not have a personal or a family history of TSC.
PEComas arising in the mesentery are rare. Including the present case, to the best of our knowledge, only eight mesenteric PEComas have been reported thus far (2-5), including six in female patients, one in an adult male patient and one in a young boy. The reported tumor size is variable, with a maximum size range of 4-27 cm. Common clinical symptoms of mesenteric PEComas are abdominal pain, abdominal distention and a palpable mass. However, such tumors are typically asymptomatic and tend to grow to a large size prior to diagnosis (as also observed in the current case) since the mobility of the mesentery permits the tumors to occupy an anatomically large space without exhibiting adverse effects. During follow-up, no recurrence occurred in five patients; however, the remaining three patients, who exhibited ≥3 high-risk features, developed local recurrence.
Preoperative imaging examinations, including abdominal ultrasonography and CT/magnetic resonance imaging (MRI) scans, are useful tools for the identification and diagnosis of the origin and extension of a mesenteric mass. However, the aforementioned imaging modalities are not sufficiently sensitive to enable the diagnosis of PEComa, with the exception of classic AML with macroscopic fat, since PEComas demonstrate a wide spectrum of imaging findings; thus, their imaging characteristics are nonspecific (11, 15, 16) . However, Tan et al (15) identified that PEComas quickly enhanced in the arterial and venous phases of enhanced CT and MRI imaging. In the present study, the tumor was diagnosed as a malignant tumor by performing a CT scan. The tumor presented as a large, lobulated, heterogeneous soft tissue mass and displayed nonhomogeneous contrast-enhancement with multiple tumor vessels visualized on arterial phase imaging. Malignant PEComas arising in the mesentery should be distinguished from other mesenteric neoplasms, such as leiomyosarcoma, malignant fibrous histiocytoma, fibrosarcoma, liposarcoma and metastatic carcinomas. However, due to similar imaging appearances, preoperative diagnosis is difficult using radiological criteria alone. Therefore, diagnosis can only be confirmed following histological analysis of the tumor.
Currently, the most effective treatment strategy for PEComas is surgical resection. In addition, adjuvant therapy is recommended for all patients with malignant features; however, the role of adjuvant therapy remains unclear due to the rarity of the disease. The current patient received adjuvant chemotherapy with oxaliplatin following tumor resection, resulting in effective control of disease progression and the prevention of local recurrence. Wagner et al (17) have previously identified that inhibition of mammalian target of rapamycin complex 1, which is pathologically activated by loss of the TSC1/TSC2 tumor suppressor complex, is a rational mechanistic target for the development of novel PEComa treatment strategies. Furthermore, a long-term periodic follow-up is required in all patients presenting with PEComas.
In conclusion, PEComas are a family of rare mesenchymal neoplasms that should preoperatively be considered in the differential diagnosis of lesions arising in the mesentery. However, preoperative imaging examinations are not sufficiently sensitive to enable diagnosis of PEComas, with the exception of classic AMLs with macroscopic fat.
